Chondrocytes harvested from the detached fragments of osteochondral lesions of ankle joints (Damaged Ankle Cartilage Fragments, DACF) have been recently shown to proliferate well and to re-express to a certain extent cartilage specific proteins during 3D culture [1]. Thus, they have been proposed as a useful cell source for autologous chondrocyte implantation in the ankle joint defects. With the goal of assessing whether DACF represent a good source for tissue engineering based cartilage repair approach in the talus, we aimed our study at characterizing the post-expansion cartilage-forming capacity of DACF. Cells were expanded in monolayers and transferred to different 3D systems which have previously been used as standard models to investigate chondrocyte re-differentiation and synthesis of cartilagespecific extracellular matrix proteins, namely culture in micromass pellets and into 3D porous scaffolds. Chondrocytes derived from normal ankle cartilage (NAC) were used as control cells.
Introduction:
Chondrocytes harvested from the detached fragments of osteochondral lesions of ankle joints (Damaged Ankle Cartilage Fragments, DACF) have been recently shown to proliferate well and to re-express to a certain extent cartilage specific proteins during 3D culture [1] . Thus, they have been proposed as a useful cell source for autologous chondrocyte implantation in the ankle joint defects. With the goal of assessing whether DACF represent a good source for tissue engineering based cartilage repair approach in the talus, we aimed our study at characterizing the post-expansion cartilage-forming capacity of DACF. Cells were expanded in monolayers and transferred to different 3D systems which have previously been used as standard models to investigate chondrocyte re-differentiation and synthesis of cartilagespecific extracellular matrix proteins, namely culture in micromass pellets and into 3D porous scaffolds. Chondrocytes derived from normal ankle cartilage (NAC) were used as control cells.
Methods:
DACF were obtained from 6 patients (mean age: 35 years, range 23-43 years) undergoing surgery, while NAC were retrieved from 10 autopsies (mean age: 55, range: 32-79 years). The study was approved by the local ethical committee. The quality of the harvested tissues was assessed histologically (Safranin O) and immunohistochemically (type I and II collagens). Cartilage tissues were minced in small pieces and digested with 0.15% type II collagenase for 22 hours. The isolated chondrocytes were expanded with DMEM medium supplemented with 10% of foetal bovine serum (FBS) and 1ng/mL of TGFβ-1, 5ng/mL of FGF-2 and 10ng/mL of PDGF-BB for two passages [2] . Post-expanded cells were cultivated (i) as 3D pellets in a serum-free medium containing 10ng/ml TGFb1 and 100nM dexamethasone for 2 weeks [2] or (ii) in hyaluronan meshes (Hyaff®-11, FAB, Italy) in medium supplemented with 10% FBS and 10ng/ml TGFb3 for 2 and 4 weeks [3] . Resulting tissues were assessed histologically, biochemically (glycosaminoglycan-GAG, DNA and type II collagen) and biomechanically. Statistical differences were assessed with the two-tailed Wilcoxon tests.
Results:
DACF contained statistically significant lower amounts of GAG (5.3-fold) and type II collagen (1.5-fold) but higher amounts of type I collagen (6.2-fold) as compared to NAC. Histological and immuhistochemical assessments confirmed the biochemical results. DACF were less cellular as compared to NAC, as evidenced by a threefold lower DNA content in the tissues and by a two-fold reduction in cell yield after enzymatic digestion of the biopsies. However, chondrocytes isolated from DACF proliferated at a higher rate (1.2-fold), possibly suggesting a more fibroblastic characteristic. Following 14 days of pellet culture, DACF chondrocytes generated tissue less intensely stained for Safranin O and containing higher amount of GAG (3.0-fold) (Fig. 1) . Following 14 days of culture in Hyaff®-11, tissues generated by both cell sources were faintly stained for Safranin O (not shown), contained similar amounts of GAG and type II collagen and had similar biomechanical properties (Fig. 2) . After 28 days of culture, tissues generated by NAC chondrocytes where more intensely stained for Safranin O and type II collagen (not shown), contained higher amounts of GAG (1.9-fold) and type II collagen (1.4-fold) and exhibited superior biomechanical properties (1.7-fold and 3.3-fold equilibrium modulus and dynamic pulsatile modulus, respectively) (Fig. 2) . 
Discussion:
Our results indicate that chondrocytes isolated from DACF have inferior cartilage forming capacity as compared to chondrocytes from normal ankle cartilage tissues, probably resulting from environmental changes occurring during and after trauma/disease. The study opens some reservations on the use of DACF-derived cells for the repair of ankle cartilage defects, especially in the context of tissue engineering-based approaches. 
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